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(FE] BT SR S BRI A2 B0 o F7 % R Ak IR AE G0 335 0 2 8O AT 23 B 4k, i NMR S22 (5 1)
MLt . SR ITEIFEE T 11 MMEE Y, 50510 celahin B(1) , celastrine A(2) , celahin D(3) 35 & 5 E(4) 3% KR A(5),
celangulatin C(6) , 7% BB 38 XIX(7) 9 ) 38 P(8) 3 3R H(9) ¥ R TL(10) , ¥ R J(11) o SR AkB W 1 ~3 HEK
M B T R A B AT 3

[RBIA] 5 B s WA s b op oy s G B 2

[(FESZES] R284.1  [X@HFIREB] A [XEHS] 1005-9903(2011)14-0117-06

Chemical Constituents of Root Barks of Celastrus angulatus

ZHU Wen-li'* , SHEN Guo-peng', ZHANG Hai-yan’ , ZHAO Tian-zeng”"
(1. Department of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China;
2. Key Laboratory of Natural Products, Henan Academy of Science, Zhengzhou 450002, China)

[ Abstract] Objective:To study the chemical constituents from the alcohol extract of root bark of Celastrus
angulatus. Method: The compounds,whose structures were confirmed by NMR spectra, were separated and purified
by silica gel and preparative HPLC. Result: The structures of eleven compounds were conformed ,they were celahin
B(1),celastrine A(2),celahin D(3) , angulatin E(4) ,angulatin A(5), celangulatin C(6) , celangulin XIX(7),
angulatin P(8) ,angulatin H(9) , celangulin I11(10) ,and angulatin J(11). Conclusion; Compound 1-3 were first
found in C. angulatus.
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Wi [ BE Celastrus angulatus Maxim 7R 1Y I W iz |
Wi B R RRAE , & TP B ( Celastraceae ) ¥ W ik J
Celastrus ZZ AR JHOIRHE ARG WY, 72 T b 1L AR il
R BEVE AL CHON IR CEBEE A HOR AR
SRR AT T L AR e K 2R R SRy A% R R K B
F o IR B T A AR RO R A T R L
B- UL Wk A £ ou B R AL S W S A
Pk

ARICHR G IE T v B AR B B4 W) 1 A 27 i
gFo M EERER B SR b r AR R T 1 AN A
Wy, 4y 5l % %€ & celahin B (1), celastrine A (2),
celahin D(3) , 97 fz & E (angulatin E,4) , {7z 2 A
(angulatin A,5) , celangulatin C (6) , 7% 7 fE & XIX
(celangulin XIX,7) , 7 fZ Z P (angulatin P,8) , 75 J7
% H (angulatin H,9) , 3% & # 2 11 ( celangulin III,
10) , 7z & J(angulatin J,11), HAF , k&5 1 ~3
ORER/ N AR/ LA R
1 #

DPX 400 7Y #% i 3t 4% {X (Fi 1= Bruker 22 %),
Waters 600 il £ = 24 W AR € 35 A ( 38 [ IR R 357 B
HA RN R A O35 Ko 2 635 T i (35 B i
T ),

T R AR K2 2009 4 6 H Il F PRS2 T
L A A R AR K I AR Y E N €. angulatus
2 BRSS9 H

PRI T kg w7 B2 o AR BB A AR YT A 3222 2%
H95% £ 80 CF [l fe i 2 h, il 9, 5 9F 3 Wik
T,V e A 2R AR o I T ik A B IO B e AR B
IR T kg, MALTHIR 2 570 g0 PRI AR S W) IR
H1120 g, fimA 6 £ =5 P e, 80 C T [l i 42 e
40 min, U8, WEWE S 2R IGRE 147 g, WE
FRERCPERE S AR, R A A Il EE- £ R £ T (1001 ~
4:6) PEAT B B VR M, 28 e ROBOR ) 4% 2L 4 [ Sunfire
Cpy @A (10 mm x 150 mm, 10 wm) ; ¥ 2 A BT -
K AR 25 C L 10 mL - min ™' AR 9% K 232
nm, JEAEEE 200 pL] G311 MEEY . 5 228 ~
239 iy 1 £ 2l Ak (H -7k ,70: 30) f4 AL &4 1 (15
mg) ;55 261 ~ 271 {5y 25 il £ 4l fk ( B BE-/K ,68: 32)
LAY 2(14 mg) ;55 280 ~ 281 &l s alifl (1
WE-7K ,65:35) 34L& 4 3(25 mg) ;57 381 ~385 {3 4¢
il # 2l Al (B BE-7K,65:35) 54L& 1 4 (27 mg) ;5
420 fiy 28 1l £ 2l Al (7K ,62: 38 ) 15465 4 5 (80
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mg) ;55 546 ~ 554 iy 253 £ alifk (I EE-7K ,60: 40 ) 15
& 6(57 mg) FAL-EY 7(43 mg) ;45 590 ~ 594
2 i & gl Ak (W EE-7K, 68 32) 14 L & 4 8 (16
mg) ;55 613 ~ 614 iy 2 il £ alifb (H -7k ,62:38) 15
A5 9(60 mg) ;55 679 ~ 681 {5y 22 il £ 4l 1k ( Pt
7K ,60:40) 154651 10(26 mg) ;25 820 {3 48 il 4 4l
b (HEE-7K ,68: 32) 1454 11(29 mg) .

3 EHMETE

k&Y 1 A E A, "H-NMR (400
MHz,CDCL,)8,:5.71 (1H,d,J =3.4 Hz,H-1),5.58
(IH,m,H-2),1.80 (1H,dd, J =2.4,14.8 Hz, H-
3a),2.44 (1H, m,H-3b),2.38 (1H, m, H4),5.97
(1H,brs,H-6),2.25(1H,m,H-7),2.22(1H, m, H-
8a),2.52(1H,m,H-8b),5.41 (1H,J =7.2 Hz, H-
9),1.42 (3H,s, H-12),1.45 (3H, s, H-13),1.19
(3H,d,J=7.6 Hz,H-14) ,4.36(1H,d,J =12. 8 Hz,
H-15a),5.05 (1H,d, J = 12.8 Hz, H-15b), 1.55
[3H, s, OAC-1 (CH, )], 2.08" [3H, s, OAC-=2
(CH,)7,2.11 [3H,s,0AC-6(CH,) ],2.25" [3H,s,
OAC-15(CH,)],8.04 [2H,m,0Bz9(2',6')],7.44
[2H, m, OBz9 (3',5')],7.57 [ 1H, m, OBz-9
(4")],”C-NMR (100 MHz, CDCl,)§,:71.5(C-1),
69.5(C2),30.8(C-3),33.1(C4),89.2(C-5),
78.1(C-6),48.8(C-7),34.8(C-8),69.4(C9),
53.3(C-10),82.7 (C-11),30.3 (C-12),25.9 (C-
13),17.8(C-14) ,65.4(C-15) ; OAC-1:169.3 (C =
0),20.4 (CH,); OAC2":170.0 (C = 0), 21.3
(CH,);0AC-6:170.0(C = 0),21.3 (CH,) ; OAC-
15°:170.6 (C =0),21.4(CH,) ; OBz:165.3(C =
0),129.1(C-1"),130.1 (C-2",6"),128.3 (C-3",
5'),133.5(C-4") (" IHJ@ Al Hd) . DAL NMR %4
53CHR[4 ] 1B celahin B (48—,

k& 2 A@aE IR Y R, H-NMR (400
MHz,CDCL, )86, :5.41(1H,brd,J =4.8,11.8 Hz, H-
1),1.67(1H, m,H-2a),1.76 (1H, m, H-2b) , 1. 50
(1H,m,H-3a),2.19(1H, m,H-3b) ,2.25(1H,m,H-
4),6.67(1H,brs,H-6) ,2.43(1H,brd, J =4.1 Hz,
H-7),5.59 (1H,dd, J =4.1,5.8 Hz, H-8),5.66
(IH, J=5.8 Hz, H9),1.42 (3H, s, H-12),1.58
(3H,s,H-13) ,1.02(3H,d, J=7.5 Hz,H-14) ,4.50
(1H,d,J=13.2 Hz, H-15a),5.02 (1H,d, J =13.2
Hz,H-15b),1.47 [3H,s,0AC-1(CH,) ],2. 12 [3H,
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s,0AC-6(CH,)],2.04 [3H,s,0AC-8(CH,) ],2.30
[3H,s, OAC-15 (CH,) ],8.04 [2H, m, OBz9 (2',
6')1,7.46 [2H,m,0Bz-9(3"',5")],7.57 [1H, m,
0Bz-9(4')],"C-NMR(100 MHz,CDCI,)8,:79. 4 ( C-
1),23.0(C-2),26.3(C-3),33.2(C-4),90.6(C-5),
74.7(C6),52.9(C-7),70.2(C-8),72.7(C9),
50.7 (C-10),81.1(C-11),30.4 (C-12),24.5(C-
13),15.1(C-14),60.3 (C-15) ; 0AC-1:170.0 (C =
0),20.7 (CH,); OAC-6:169.8 (C = 0), 21.3
(CH,);0AC-8:170.0(C = 0),21.0 (CH,) ; OAC-
15:170.6(C =0),21.5(CH,) ;0Bz:164.8(C = 0) ,
129.4(C-1"),129.6 (C2",6'),128.7 (C3",5"),
133.4(C4"), DI NMR ¥ ¥t 5 3CHk[S]4RiE M
celastrine A %48 —2%k .

k&Y 3 AE L EE R K, "H-NMR (400
MHz,CDCL,)$,:5. 72(1H,d, J=3.8 Hz H-1),5.62
(1H,m,H-2),1.77(1H,m,H-3a),2.55(1H, m, H-
3b),2.42(1H, m,H4),6.56 (1H, brs, H-6) ,2.55
(1H,brd, J=2.8 Hz,H-7),5.54(1H,d,J =2. 8 Hz,
H-8),5.77 (1H,s,H-9),1.49 (3H,s, H-12),1.67
(3H,s,H-13),1.17(3H,d,J =7.6 Hz,H-14) ,4.62
(1H,d, J=12.9 Hz,H-15a),5.15(1H,d,J =12.9
Hz,H-15b),1.48 [3H,s,0AC-1(CH,) ],2.08 [3H,
s,0AC-2(CH,)],2.13 [3H,s,0AC-6(CH,) ],2.05
[3H,s, OAC-15(CH,)],8.18 [2H, m, OBz-8 (2,
6')],7.48 [2H, m,OBz-8(3',5')],7.59 [1H, m,
OBz-8 (4')],8.05 [2H, m, OBz9 (2',6')],7.45
[2H, m, OBz-9 (3’,5')],7.59 [ 1H, m, OBz-9
(4')1.”C-NMR (100 MHz, CDCl,)§.:71.7 (C-1),
69.2(C-2),31.1(C-3),32.8(C-4),89.8(C-5),
75.0(C6),53.5(C-7),77.7(C-8),73.6 (C9),
52.7(C-10),81.5(C-11),30.4 (C-12),26.0 ( C-
13),16.7 (C-14),65.9(C-15) ; OAC-1:169.3 (C =
0),20.4 (CH,); OAC2:170.0 (C = 0), 21.3
(CH,);0AC-6:169.7 (C = 0),21.3 (CH,) ; OAC-
15:170.7(C = 0),21.2 (CH, ) ; OBz-8:165.5 (C =
0),128.7(C-1"),130.0 (C-2",6"),128.4 (C-3",
5'),133.4(C4");0Bz9:164.4(C =0),129.9(C-
17),130.2(C2",6"),128.4 (C-3",5"),133.7 ( C-
4") . LAl NMR %dfs 5 SCHR[ 6 ] 1R 3E (1) celahin D %k
i —H,

k& 4 AEIEERHAK. H-NMR (400

MHz,CDCL, )8, :5.45(1H,d, ] =3.2 Hz,H-1),5.35
(1H,m,H=2),1.97 (1H, dd, J = 2.3, 14.9 Hz, H-
3a),2.07(1H,dd, J =3.3,14.9 Hz,H-3b),5.17
(1H,s,H-6),2.56 (1H,d,J =3.0 Hz, H7),5.55
(1H,dd,J=3.0,9.8 Hz,H=8).6.03(1H,d,J =9.8
Hz,H9),1.57 (3H,s, H-12),1.68 (3H s, H-13 ),
1.72(3H, s, H-14) ,4.55 (1H,d, J = 13.4 Hz, H-
15a) ,4.90(1H,d,J =13.4 Hz,H-15b),1.51 [3H,
s,0AC-1(CH,)],2.07 [3H,s,0AC-2(CH,) ],2.33
[1H,sept,J =7.0 Hz,0iBu-8 (CH) ],0.88 [3H,d,
J=7.0 Hz,0iBu-8(CH,) ],0.91 [3H,d,J=7.0 Hz,
OiBu-8 (CH,)],2.62 [1H, sext,/ =7.0 Hz, O (a-
Me)Bu-15(CH) ],1.59,1.82 [ % 1H, m, O (a-Me)
Bu-15(CH,) ],0.98 [3H,t,/=7.0 Hz,0(a-Me) Bu-
15(CH,)],1.29 [3H,d,J =7.0 Hz,0(a-Me) Bu-15
(CH,)],7.83 [2H,m,0Bz9(2',6')],7.36 [2H,
m,0Bz-9(3',5")],7.51 [1H,m,0Bz-9(4")],3.07
(1H, brs, OH-4),5.17 (1H, brs, OH-6),"” C-NMR
(100 MHz,CDCl,)68.:75.1(C-1),67.3(C-2),41.2
(C-3),72.2(C4),91.5(C-5),76.9(C-6) ,53.5(C-
7),73.8(C-8),75.2(C9),50.5(C-10),84.5(C-
11),30.1(C-12),26.3(C-13),24.1(C-14),61.7
(C-15);0AC-1:169.6(C =0),20.5(CH,) ; 0AC-2;
169.5(C =0),21.1(CH,);0iBu;175.7(C =0),
34.1(CH),18.5(CH,),18.6 (CH, ) ;O («a-Me) Bu:
176.2 (C = 0),41.6 (CH), 26.6 (CH,), 11.7
(CH,),16.9(CH,);0Bz:165.7(C =0),129.4( C-
1'),129.5(C-2",6"),128.6 (C-3",5"),133.4 ( C-
4%y, BIE NMROECHE 5 SCHk [7] i 1 18, 28
diacetoxy-4a, 6a-dihydroxy-8a-isobutanoyloxy-98-ben-
zoyloxy-15-( a-methyl ) -butanoyloxy-B-dihydroagrofuran
Bl —2, £ HRON T R E(angulatin E)
&S5 HEERSS . H-NMR (400 MHz,
CDCl,)5,:5.49(1H,d,J =3.2 Hz,H-1),5.39 (1H,
m,H-2),2.01(1H,dd,J=2.5,14.9 Hz,H-3a) ,2. 09
(1H,m, H3b),5.21 (1H,brd, J = 5.1 Hz, H6) ,
2.58(1H,brd,J =2.9 Hz,H-7),5.62 (1H,dd, J =
2.9,9.8 Hz,H-8),6.06 (1H,d,J =9.8Hz, H9),
1.61(3H,s,H-12) ,1.72(3H,s,H-13) ,1. 78 (3H , s,
H-14) ,4.65(1H,d,J =13.4 Hz,H-15a) ,4.87(1H,
d,J = 13.4 Hz, H-15b), 1.55 [3H, s, OAC-1
(CH,)],2.11 [3H,s,0AC-2(CH,)],2.38 [1H,
- 119 -
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sept,J/ =7.0 Hz, OiBu-8 (CH)],0.92 [3H,d,J =
7.0 Hz, OiBu-8 (CH,)],0.95 [3H,d,J =7.0 Hz,
OiBu-8(CH,) ],2.85 [1H,sept,J =7.0 Hz,OiBu-15
(CH)],1.348 [3H,d,J =7.0 Hz,0iBu-15(CH,) ],
1.351 [3H, d, J=7.0 Hz, OiBu-15 (CH,) ], 7.85
[2H, m,O0Bz9(2',6")],7.41 [2H, m, OBz9 (3’,
5')],7.55 [1H, m,0Bz-9(4')],3.12(1H, brs, OH-
4),5.23(1H,brd,J =5.1 Hz,0H-6) ,"* C-NMR ( 100
MHz,CDCl;) §.:75.0(C-1),67.3(C-2),41.2(C-
3),72.1(C-4),91.4(C-5),76.9(C-6),53.5(C-
7),73.7(C-8),75.3(C9),50.5(C-10),84.5(C-
11),30.0(C-12),26.4(C-13),24.1(C-14),61.7
(C-15);0AC-1:169.5(C =0),20.5(CH,) ; OAC-2;
169.6(C=0),21.1(CH,) ;0iBu-8:175.8(C =0),
34.1(CH),18.5(CH,),18.7(CH;) ;0iBu-15.:176. 8
(C=0),34.3(CH),19.1(CH,) ,19. 1 (CH,) ; OBz:
165.7(C=0),129.3(C-1"),129.4(C-2",6"),128.6
(C-3",5"),133.4(C-4"), i - NMR %4l 5 ik
[ 8 143l ¥ f2 2R A (angulatin A) B4l — 24,

k& 6 A0 E R K. "H-NMR (400
MHz,CDCL, )8, :5.47(1H,d,J =3.4 Hz,H-1),5.39
(1H,m,H-2),2.00(1H,dd, J =2.7,14.9 Hz, H-
3a),2.11(1H, m,H-3b),5.20(1H,brd,J =5.0 Hz,
H-6),2.61(1H,brd,J =3.2 Hz,H-7),5.60(1H,dd,
J=3.2,9.8 Hz,H-8),6.04(1H,d,J =9.8 Hz, H-
9),1.61 (3H,s,H-12),1.72 (3H, s, H-13),1.78
(3H,brs,H-14) ,4.66 (1H,d,J = 13.4 Hz,H-15a),
4.86(1H,d,J=13.4 Hz,H-15b) ,1.53 [3H,s,0AC-
1(CH,)],2.11 [3H,s,0AC2(CH,)],1.89 [3H,
s,0AC-8(CH,)],2.84 [1H,sept,J =6.9 Hz, OiBu-
15(CH)], 1.34 [3H,d,J = 6.9 Hz, OiBu-15
(CH,)],1.35 [3H,d,J =6.9 Hz,OiBu-15(CH,) ],
7.87 [2H, m,0Bz9(2',6')],7.42 [2H, m, OBz-9
(3,5')],7.57 [1H,m,0Bz9(4")],3.15(1H, brs,
OH-4),5.24 (1H, brs, OH-6) ,"* C-NMR ( 100 MHz,
CDCl,)8,:75.1(C-1) ,67.3(C-2),41.2(C-3),72. 1
(C-4),91.4(C-5),76.9(C-6),53.5(C-7),74.2(C-
8),75.3(C-9),50.6(C-10),84.6(C-11),30.0(C-
12),26.3(C-13),24.2(C-14) ,61.7(C-15) ; OAC-1;
169.5(C=0),20.4(CH,);0AC-2:169.4(C =0),
21.1(CH,); 0OAC-8:170.0(C = 0),20.8 (CH,);
0iBu:176.7(C =0),34.3(CH) ,19.0(CH,),19. 1
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(CH,);0Bz:165.6(C=0),129.3(C-1"),129.5(C-
2',6"),128.7(C-3",5"),133.5(C4"), DL I NMR
BE 5 SCHk [9 1 RGE Y celangulatin C (s — 2L,

&9 7 I8 R B K. TH-NMR (400
MHz,CDCI, )68, :5.53(1H,d,J =3.4 Hz,H-1),5.39
(IH,m,H-2),2.03(1H,dd,J =2.8,15.0 Hz, H-
3a),2.13(1H,dd,J =3.4,15.0 Hz, H-3b),5.26
(IH,brd,J =3.1 Hz,H-6),2.78 (1H,brd, J =3.3
Hz,H-7),5.65(1H,dd,J =3.3,9.8 Hz,H-8),6.17
(IH,d,J =9.8 Hz,H9),1.61(3H,s,H-12),1.76
(3H,s,H-13),1.80 (3H, brs, H-14) ,4.71 (1H,d,
J=13.4 Hz,H-15a) ,4.89 (1H,d, J = 13.4 Hz, H-
15b),1.52 [3H,s, OAC-1 (CH,) ],2.12 [3H, s,
OAC-2(CH,) ],2.84 [1H,sept,J =7.0 Hz,OiBu-15
(CH)J,1.34 [3H,d,J=7.0 Hz,0iBu-15(CH,) ],
1.35 [3H,d, J =7.0 Hz, OiBu-15 (CH, ) ], 7. 82
[2H, m,O0Bz9 (2',6")],7.38 [2H, m, OBz-9 (3",
5')1,7.52 [1H, m,0Bz9(4')],7.89 [1H,dd,J =
0.6,1.0 Hz,OFu-8(2")],6.61 [1H,dd,J=0.6,1.8
Hz,OFu-8(4')],7.34 [1H,dd,J =1.0,1. 8 Hz,OFu-
8(5')1,3.13(1H,brs,OH4),5.23(1H,d,J =3.1
Hz,0H-6) ,"* C-NMR (100 MHz, CDCI,)8,:75. 1 (C-
1),67.4(C-2),41.3(C-3),72.2(C4),91.5(C-5),
76.8(C-6),53.4(C-7),74.7(C-8),75.1(C9),
50.6(C-10),84.6 (C-11),30.0 (C-12),26.3 ( C-
13),24.2(C-14),61.8(C-15) ;0AC-1:169.5" (C =
0),20.4 (CH,); OAC-2:169.6" (C =0),21.2
(CH,); OiBu: 176.7 (C = 0),34.4 (CH), 19.2
(CH,),19.2(CH,);0Bz:165.7(C =0),129.3( C-
1'),129.5(C-2",6"),128.6 (C-3",5"),133. 4 ( C-
4');0Fu;161.9(C =0),148.2(C-2"),118.6 (C-
3'),109.6(C-4"),143.9(C-5") ., (" H/EA H ),
P b NMR %48 5 SCk [ 7 ] k18 19 18, 2B-diacetoxy-
4a, 6a-dihydroxy-8a-furoyloxy-98-benzoyloxy-15-iso-
butanoyloxy-B-dihydroaga- rofuran ( F 7 i & XIX) #{
i — 2

b9 8 11 I8 E B B K. 'H-NMR (400
MHz,CDCl, )6, :5.62(1H,d,J=3.6 Hz,H-1),5.56
(1H,m,H=2),1.99 (1H, dd, J = 2.6, 15.2 Hz, H-
3a),2.24 (1H,dd, J = 3.5,15.2 Hz, H3b), 6.23
(1H, brs, H-6),2.40 (1H, brd, J =2.9 Hz, H-7),
5.29(1H,d, J=2.9 Hz,H-8),5.70 (1H,s,H-9),
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1.58(3H,s,H-12),1.65(3H,s,H-13),1.50(3H,s,
H-14),4.83(1H,d,J =12.7 Hz, H-15a) ,4. 88 (1H,
d,J = 12.7 Hz, H-15b), 1.47 [3H, s, OAC-]
(CH,)],2.07 [3H,s,0AC-2(CH,) ],2.11 [3H,s,
OAC-6(CH,) ],2.68 [1H,sext,J =6.9 Hz, OiBu-8
(CH)],1.26 [3H,d,J =6.9 Hz, OiBu-8 (CH,) ],
1.27 [3H,d,J/=6.9 Hz,0iBu-8(CH,) ],2.58 [1H,
sext,/=6.9 Hz,O(a-Me)Bu-15(CH) ],1.58,1.80
[% 1H,m,0(a-Me)Bu-15(CH,) ],0.97 [3H,t,] =
7.4 Hz,0(a-Me) Bu-15(CH,)],1.24 [3H,J =7.0
Hz,0 (a-Me) Bu-15(CH,)],8.00 [2H, m, OBz-9
(2',6')],7.45 [2H, m,0Bz-9(3',5")],7.60(1H,
m,0Bz-9(4")],2.76 (1H,brs,0H-4) .,"* C-NMR ( 100
MHz,CDCIl, ) §.:70.9 (C-1),68.1(C-2),42.1(C-
3),69.9(C4),91.4(C-5),75.6(C-6),53.0(C-7),
76.2(C-8),72.0(C9),54.1(C-10),83.6(C-11),
29.6(C-12),25.6 (C-13),24.6 (C-14),65.6 ( C-
15); OAc-1:169.5(C =0),20.4 (CH, ) ; OAc-2:
169.8(C=0),21.1(CH,) ;0Ac-6:169.5(C =0),
21.4(CH,) ;0iBu.175.8(C =0),34.0(CH) ,18.8
(CH,),18.8 (CH,); 0 (a-Me) Bu:176.6 (C = 0),
41.2(CH),26.5(CH,),11.7(CH;),16.6 (CH,) ;
OBz:164.5(C=0),128.3(C-1"),130.2(C-2",6"),
128.5(C-3",5"),133.8(C4"), LI F NMR % ¥z 5
SCmk [10] R E A9 18, 28, 6a-triacetoxy-88-
isobutanoyloxy-9a-benzoyloxy-15-( a-methyl ) butano-
yloxy-4a-hydroxy-B-dihydroagarofuran % #§ — 2(, £ &
R M 2 Z& P(angulatin P)

k&9 @K EE kK, H-NMR (400
MHz,CDCL,)$6,:5.47(1H,d,J =3.2 Hz,H-1),5. 38
(1H,m,H-2),2.01 (1H,dd, J =2.5,15.0 Hz, H-
3a),2.10(1H, m, H-3b) ,5.22 (1H,s, H-6),2.56
(1H,d,J=3.0 Hz,H-7),5.64(1H,dd,J=3.0,9.8
Hz,H-8),6.06(1H,d,J=9.8 Hz,H9),1.62(3H,
s H-12),1.72 (3H s, H-13),1.79 (3H, s, H-14),
4.72(1H,d,J =13.2 Hz,H-15a) ,4.78 (1H,d, J =
13.2 Hz,H-15b),1.56 [3H,s,0AC-1(CH,) ],2.09
[3H, s, OAC2 (CH, )], 2.35 [3H, s, OAC-3
(CH,)],2.37 [1H,sept,J =7.0 Hz,0iBu-8(CH) ],
0.90 [3H,d,J=7.0 Hz,OiBu-8(CH,) ],0.94 [3H,
d,/=7.0 Hz, OiBu-8 (CH, ) ],7.85 [2H, m, OBz-9
(2',6')],7.42 [2H,m,0Bz-9(3",5")],7.55 [ 1H,

m,0B29 (4')],3.12 (1H, br, OH-4),5.22 (1H, s,
OH-6) ,"” C-NMR (100 MHz,CDCl,)8.:74.9(C-1),
67.3(C-2),41.1(C-3),72.1(C-4),91.4(C-5),
76.9(C-6),53.6(C-7),73.4(C-8),75.4(C9),
50.6(C-10),84.5(C-11),30.0(C-12),26.2 ( C-
13),24.2(C-14),61.4(C-15); 0AC-1:169.6(C =
0),20.5 (CH, ); OAC-2:169.4 (C = 0), 21.1
(CH,);0AC-15:170.3(C =0),21.5(CH,; ) ; OiBu:
175.9 (€ =0),34.0(CH), 18.4 (CH, ), 18.6
(CH,) ;0Bz:165.7(C=0),129.2(C-1"),129.4(C-
2',6"),128.6(C-3",5"),133.4(C4"), I |k NMR
BG5S ek [ 11 ] RIE M) 18,28, 15-triacetoxy-4a, 6a-
dihydroxy-8 a-isobutanoyloxy-98-benzoyloxy-3-
dihydroagrofuran (8 — 8, £ HE M MW I K X H
(angulatin H) ,,

&9 10 116 8 & JE B K H-NMR (400
MHz,CDCI,)é,:5.50(1H,d,J =3.9 Hz,H-1),5. 34
(IH,m,H-2),1.96 (1H,dd,J =2.6,15.3 Hz, H-
3a),2.20(1H,dd,J =4.7,15.3 Hz, H-3b), 6. 81
(1H,s,H-6),2.44 (1H,d, J =3.5 Hz, H-7),5. 59
(IH,dd,J=3.5,6.5 Hz,H-8),5.63(1H,d,/J=6.5
Hz,H-9),1.55(3H,s,H-12),1.65(3H, s, H-13) ,
1.50(3H, s, H-14),4.71 (1H,d, J = 13.6 Hz, H-
15a),5.17(1H,d,J =13.6 Hz,H-15b) ,1.50 [3H,
s,0AC-1 (CH,)],2.05" [3H, s, OAC-2 (CH,) ],
2.11"[3H,s,0AC-6 (CH,)],2.13" [3H,s, OAC-8
(CH, )], 2.93 [1H, sept, J = 7.0 Hz, OiBu-15
(CH)],1.28 [3H,d,J =7.0 Hz,0iBu-15(CH,) ],
1.29 [3H,d, J = 7.0 Hz, OiBu-15 (CH,)],7.97
[2H, m,0Bz9 (2',6')],7.45 [2H, m, OBz-9 (3",
5')1,7.57 [1H, m,0Bz9(4')],2.73 (1H, brs, OH-
4),”C-NMR (100 MHz,CDCI,)8.:75.8(C-1),67.8
(C-2),42.0(C-3),69.7(C4),91.6(C-5),75.4(C-
6),53.3(C-7),69.8(C-8),72.0(C-9),53.0(C-
10),82.5(C-11),29.3(C-12),24.4(C-13),24.3
(C-14),60.7(C-15);0AC-1:169.6" (C =0),20.3
(CH,); OAC-2:169.6" (C =0),20.9" (CH,);
OAC-6:169.6" (C =0),21.2" (CH,); OAC-8;
170.1°(C =0),21.5" (CH, ) ; OiBu:177.3 (C =
0),33.9(CH),19. 1(CH,),19.3(CH, ) ; OBz:164. 6
(€C=0),129.1(C-1"),129.5(C-2",6"),128.7( C-
3',5'),133.6(C4") . (7,7 HmnHR), UL
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NMR %4l 5 SClk [ 12 ] # 38 m9 o 2 Bk R I
(celangulin I ) %45 —2C .

k&Y 11 {64 5, "H-NMR (400 MHz,
CDCl,)6,:5.46(1H,d,J =3.9 Hz,H-1),5.34(1H,
m,H2),1.94 (1H,dd, J =2.5,15.1 Hz, H-3a),
2.19(1H,dd,J =5.0,15.1 Hz,H-3b) ,6.96 (1H, s,
H-6),2.39(1H,d, J=3.7 Hz,H-7),5.57(1H,dd,
J=3.7,6.1 Hz, H-8),5.64 (1H,d, J =6.1 Hz, H-
9),1.56 (3H, s, H-12),1.65 (3H, s, H-13), 1. 48
(3H,s,H-14),4.87 (1H,d, J = 13.6 Hz, H-15a),
5.07(1H,d,J =13.6 Hz,H-15b) ,1.47 [3H,s,0AC-
1(CH;)],2.05" [3H,s,0AC-2(CH,)],2.09" [3H,
s,0AC-6 (CH,;)],2.13" [3H, s, OAC-8 (CH,) ],
2.33 [3H,s,0AC-15(CH,)],8.01 [2H, m, OBz9
(2',6"')1,7.46 [2H,m,0Bz9(3",5')],7.58 [1H,
m,0Bz-9(4')],2.70 (1H,br, OH-4) ., C-NMR ( 100
MHz,CDCL,) 8.:76.0 (C-1),67.8(C-2),41.9 (C-
3),69.7(C-4),91.7(C-5),75.0(C-6),53.2(C-7),
69.8(C-8),72.0(C-9),52.9(C-10),82.6(C-11),
29.3(C-12),24.3(C-13),24.1(C-14),60.2 ( C-
15); 0AC-1:169.5(C = 0),20.3 (CH,); OAC-2;
169.7(C =0),21.0" (CH,); OAC-6:169.5(C =
0),21.2" (CH,); OAC-8:169.9(C =0),21.5°
(CH,);0AC-15:170.5(C =0),21.6 (CH,) ; OBz:
164.7(C=0),129.0(C-1"),129.5(C-2",6") ,128.7
(C-3",5"),133.6(C4"), ("WHmnH#), UL
NMR ¢ 45 5 SC#k [ 13-14 ] Hz 38 A9 8% 5% B R 1
(celangulin T) %4l 58 & — 8, EHE M AWK R ]

(angulatin J) ,
[ &% 30k]
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